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ABSTRACT 

' This, iti veatiqation focuses on 

forces affecting the shoreline nhich cause it 
up, the types of devices that project the sho 
discussed. The investigation is presented in 
guide and a students* guide, fccth of which ar 
teachers* guide, an overview of the material 
objectives and procedures to use during the i 
and objectives are listed and suggestions are 
to use. Transparency masters accompany -^e* te 
instructions are included. Review questions a 



the lajcr ei^ofiionai 
to wear away and build 
reline are' a Isp 
the form of a teachers* 
€ included. In the 
is /folio wed by the 
nvestigatioji. Materials 

given on. the approa<?h 
achers * 'guide and 
re suggested. (SA) 



* Reproductions auppli^fed by EDRS are the best that can be made « 

♦ trfm th€ original document. ^ ' ♦ 



Kl \ OtPANTMINT Of NtALTH 
t OiU ATlON 1 Wli FAHI 
NATIONAL iNtTITUTVOP 
tOVU'ATlON 

lUn u\M N» HAS HI I N H( t»MO 
I P I HA» ll > AS HI t » IVI I' I HOM 
I Ml- I' I W M)N uH OHi.AN I / A I ION 1>H HON 
■ V I N. . , I »M M ^ ) n» V 1 1 A t>H i)»*»NU)NS 

N I » )» » n I Ai N A I i( tN At INS » M IM I 0» 
pni A I .ON »'» "M 1 ION ON f»lH U Y 




I 



OEAGLS INVESTIGATION 7 
Completed February/ 1979 



this ln#tructlon«l a9tlvity v«« pr«part4 vrth the 
support of National Ocaanlc and Atmoapharlc lidmln- 
lat ration Grant Noa. 0A--158-AA099 and 0A-8-!^ai^l70, 
Hovavari any oplniona, findings > conclusions, or 
raconnandationa axpraaaad haraln ara thosa of ^ha 
authora» and do noc nacassarlly raflact the viava 
of NOAA^ ^ 

/ ■ ' 

' • ■ ■ r * 



Copyrliht (c) Th« Ohio St«t« Onlvtralty R4«»rch Foundatlorf* 
All tights r«Mfv«4. V 



/ 

^ ' COASTAL PROCESSES AND EROSION 

The ma lor natural forces Affecting the shoreline are wind, waves, 
and currents, these forces wear /iway and build up a shorelljwv-^an 
can modify these Jo.rces and redirect them, ^but he will nev^ totally 
control them. 

Wind and Waves 

4 t * 

The wind Is the principal generator of waves. The longer and 
stronger the wind blows and the greater the distance over which It blows, 
the larger and more powerful the waves will be. 

Waves have significant effects on shorejlfies. During storms^ their 
energy can carry beaoh sands lakeward, erode'^ c 1 If f s {»nd banks, and damage 
or carry away man-made structures During calm periods, waves move off- 
shore^Hind onto" the beaches, building them up^- 

Currents 

Currents — streams of moving water, within a body of water — are 
Another mAJor force Effecting the shoreline. Perhaps the most Important 
current causing the shoreline to change Is the longshore current, which 
is generated by waves as they strike the coast at an angle. A*Tongshore 
current runs parallel to the shoreline and varies in speed and direction 
with the angle of waves and their energy. It often transports large | 
quantities, of sand along the-^each. This transportation is known as ^ 
littoral drift . ^ 

If there is an abundant supply of sediment, as from eroding cliffs 
or sediment-laden streams flowing' into the lake, the littoral drift will 
dejJosit^ sediment wherever its speed is reduced. When sediment is scarce, 
the littoral drift will carry sand away from the beaches, causing erosion. 

Befi^se wind and waves determine the directions and amount of littoral 
drift, the overall or net sand movement in Lake Erie is from west to east. 

Whfen you have completed - this Investigation you will be able to: 

1. List the major natural forces of erosion along the lake shore • 

2. Describe how the rate of erosion differswith different materials. 

3. Explain the purposes of the three major categories of shoreline 
protec^tlon devices. 
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ACTIVITY A 
MATERIALS 



.PROCEDURE 
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THE SHORELINE TO ERODE AWAY? 



ITiree rectangular plastic pans or plastic shoe bo^es; one 
piece of board (2x4 or plank) as long as the width of the^ans; 
aand; soil; several broken pieces of rock ;^'ruler ; 3x5 noter 
'card cut In three long strips; pencil for recordloR dq/ta. 

K In the end of one of the plastic t)an8 place three handfuls 
of wet sand . 

2. Using a piece of .board, mash the sand up against the end of 
the pan and flatten the top* Make this "beach bluff" about 
as wide as It l^s high* 

3* Repeat steps 1 and 2 with a second pan, building a beach 
bluff made of wet soil; 

4. Intone end of the third pan make a stack of rock pieces 
that will represent m rocky shoreline about the same size 
as th^ other bluffs. 

> - * ' - 

You should now have three "beach bluffs" of various types 
and sizes of material* The three pans represent lakes. 

t 

f 5. Hold the piece of board up against the sand bluff to protect 
it while you slowly asid water to the empty end of the pan. 
Create a lake about 1^.5 cm deep. Remove the board gently 
when the lake water is still. 

6. Repeat Step 5 to create lakes in front of the soil and rock 
bluffs 

7» Gently place a strip of note card P'lat on top of each bluff. 
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Lake 
(3 cm deep) 



Beach bluff 




cjctlon^ of 
3x5 card 



r 



Figu|;>e 1: Shoreline Model 
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8* You ar« now ready to^act as the wind, making waves and 
causing erosion on the* shoreline. Using a ruler or the 
piece of board, make waves that move toward the beach 
bluff from the opposite end of the lake, Start ^ently^ 
counting the number of waves you produce. Tl^en gradually 
Increase the strength of your waves as if the wind were 

be coming s tronger. Record wh^t happens to^>the beach 

bluffs as you repeat this ^process in e^ch lake* 

9* Whan the section of note card slips toward the water, 
your bluff has collapsed.' If collapae lias not occurred 
after 60 waves, stop and record yoi^ obser.vajtlons of the 

bluff's condition. 

> 

NOTE: To measure the height of waves, find the distance from the 
^op (crest) of the wave to the lowest part '(trouRh)^of the wove, ' 
Do not measure from-^the bottom of the *4ake" basin unless the bottom 
is ikctually exposed as the wave passes by^ ^^-^Z 



crest crest 




trough 



Figure 2: Determining Wave Height 
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Wl\lch bench bluff Is the least Stable (collapsed first)? 



Wtilch beach bluff Is the most stable (withstood the msot waves)? 



Some beach bluffs on Lake Erle'a shore are actually made of sand 
and some* of clay similar to the soil bluff you constructed. The 
rocky bluffs of tlte lake shore may be of limestone or a soft shale 

What type of beacl^ bluff would j^ou pick If ^ou were building a 
cottage on the shoreline? Why? 



Below Is a map of Lake Erle^s shoreline. Based on whati you have 

discovered about how different materials erode, 

a. Put X's on the sections of shoreline that are probably made of 
rock. . . ' 

b. Put 0*8 on the sections of shoreline that are probably made of 
sandy material. , 

(You do not have to cover the shoreline with -Blther )C's o^ O's. The 
shape of the shore* may not give you any clues about the type of 
material It has . ) 




Figure 3: Lake Erie's Slioreline 



• 5 



Some points of 'land sticking out Into tie ikke be 
made of sand. What process is probably' responsible for 
carrying the sand and depositing it there? (Re-read the 
Introduc^on to Activity A.) 



How could you tell from their appearance which points of 
^land might be sandy Instead of rocky? 



L 
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Erosion of coastal areas, as you \\ave seen.s^curs at' 
different rates depending upon^the material making up tlie shore- 
line. The same processes act upon th^ ocean as upon large 
lakes. Some of the coast of England^ for example, has been 
?om back more than 3 km -sincfe the time of the Romans. The 
/shore of Cape Cod retreats at the rate of ^5 to 150 cm each 
year. Ttjiese coasts are composed of relatively weak material, 
l[ut the same process tkkes place more slowly in the hardest 
rock. ' ^' 

7« O n the map below , drav{ your prediction of how the shoreline 
of Lake Erie will be shaped 100 years from now if the present 
rates of erosion and. deposition, continue, 



I 
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Predicted Shoreline' of Lak« Erie 
100 Years T^'rom Now 
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CAN EROSION BE ^STOPPto? 

The shores of the Great Lakes are subject to thfe attack ^ 
of winds, waves, Iqngshore currents, ice, and floating debris. 
Winds having an average velo^fity of more than AO km perr hour 
and lastlpg from 6 to LO hours are capable of creating wave's 

from 2 to 3 m high on many port ions of the Great Lakes, Some . . 

shoreline areas suffer damage, from smaller waves as well as 
from the }^arger ones. ^ 

i 

The possibilities for erosion along ocean shorelinesi are 
even greater. For Instance, at Mlnot's Ledge in Massachusetts, 
waves from severe* storms destroyed a lighthouse several times 
during its construction. In 1851, when the light was finally 
completed, waves brought? the entire structure crumpllnff into 
the sea, killing its two keepers ^nd leaving little evidence 
that the light ^had ever been there. 

r 

About 83 percent of Lake Erie's ercTdible shoreline Is prlva't^- 
ly owned. Therefore^ land owners must protect their shorelines* 
Methods of erosion prevention Involve attempts to keep Che force of 
the waves away from the bluffs. By chance, nature pr6tects shorelines 
by buildinR sand beaches where the waves can break and use up their 
energy before reaching thejf bluffs. Man can construct devices which 
duplicate* the ef fectivenefijs of natural sand beaches. *^ 



Erosion cannot be p6rmane;itly stojl^ed, but construction of 



the proper aev^es can slow erosion down. What are the devices! 
avallahle to the homeowner and to coastal cofhmunitles in "generals? 



Same as Activity A, plus a section of 2 x 4 equal tp half 
the width of the lake pan. ^ 

1. A description of each of the three major methods of shore 

protection follows. After reading each description, carefully 
examine the diagrams on pages 7 and &. Label e^Cih diagram by 
letter (A,B,C ) according to the method of jphore protection 
which each one shows. 

* (A) One method of shore protection involves the use of con-^ 
Crete, wood or steel structures bullt\direi tly against and 
parallel to the shore. These structures are designed to hel'p 
keep currents and waves from reaching the erodlble shoreline. 
Some of these structures a^so serve as docking facilities. 

» (B) A second method of beach protection is the construction 
of a device perpendicular to the shoVe and connected to it. 
This device traps the sand moving with the littoraj. drift. 
A beach is formed, which is excellent projiectlon against sh^r^ 
erosion. 

(C) The third method of shore protection is an offshore 
structuire. It usually consists of fairly larg^ stones whj.ch 
are piled away from but parallel to the x^oastllne. The wAll 
of atone reduorea wave attack on th^ ahor«liVi« much as a, natural 
sand bar would. 



2. NoCf you can test thQ ef f ef^ivenese of somtf of these 
^-«horj^ne protection devices! 

A. Rebuild th« sand bluff at one end of the lake. * 

B. Put a abort section of 2 x 4 firmly up against the 
bluff to act as a seawall. 

C. Repeat the wave-making activity as beforfe. Record 
the condition of the bluff after 5 waves and again 
after, 10 waves. 



SEAWALL EFFECTS 



Number 


Effects 


on 


Bluff 




of waves 


t Behi^^d^ seawall 




Unprotected 
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^ E. Repeat step A above. This time place the shc^t 2x4 

in the center of the. basin to form a breakwater about 
5 cm from the sandy bluff. 

Make some ^ waves again » and record what happens to the 
bluff after 5 waves and after 10 waves* 



Number 
of waves 



BREAKWATER EFFECTS 

Effects on Bluff. 



Behind breakwater 



Unprotected 
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3. hp you mpiy i^iAv«^ob«arvjd»^ tho yat€tr within yojir reconstructed 
«and bluff may hav^^^'wSikaiied it bafora wava aroslron ba^f^tn. 
Groundwatar and surface at^raama 'do thti aama thing on raal 
laUca ahoi^aa* For this raaaon^ traaa, graaaaa, and ahrubs 
ara aomatimaa plantad-4;o go along with soma other shore ^ 
protection device. Thcu 1 if processes of plants remove 
gro\^nd water, the roots hold soil in place, and beach 
grasses* trap sediment to actually help >?uild the beach. 
(See Pigvure 5 below) . 



Shallow rooted grasses 
may provide a favorable 
habitat for the , 
establishment of deeper 
rooted shrubs and 
trees « 





Vegetation removes 
water from' bl^f areas 

through uptake and 
, transpiiratiQn . 
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ts hold soil particles in place, 
le deeper rootg of woody vegeta^tipjn 
revent slipping 6t soil layers. 



Vegetation slows 
runoff and acts 
as a filter to 
' c?a^ch sediment. 



BEACH 



Figure 5: The- RcAe of Plants in Erosibn Control 
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4. 



REVIEW QUESTIONS 



In recent yea^ there has been growing concern ab9ut the 
Uncontrolled Con^trvictlon of shore protection devices 
•uch «■ g^roine, •eawalla, revetn^nta, and bulkheads.- 
Many people interested In maintaining and improving the 
environment are concerned about the placement, of multiple 
bulkheads along stretches o/ shoreline. Evidence strongly 
Indicates that groins speed, up erosion In nearby atieas and 
that bulkheads cauSe shore loss and water turbidity, ^ome 
argue, "What harm does «T,t|ngle 50-fDot at 100-foot 
bulkhead do to the environment?" There are many miles 
of bulkheads, seawaHs, and other protective devices added 
to our shoreline every yeaw. What Is the long-term and* 
the cumulative effect of these structures? 



>^a 



1. Het theTlatural forces which cause erosion along frhe 

Lake Erle^coastllne, 

2. What types of shore. materials erode faster? Slower? 

3. Briefly describe the thrte major methodb or categories of 
shoreline protection devices, " » . 

4. If you had a beach cottage, which type of device, would you 
build to protect .your section of shoreline? Explain your» 
choTce^ ^ " 



1 



.5. Would it be advisable to construct shore protection devices 
along all sections of I^ake Erie's shoreline? Explain. 
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OVERVIEW 



PREREQUISITE" 

STUDENT 

^CKGROUND 

MATERIALS 



COASTAL PROCESSES AND EROSION 

In Activity A» sfudents atudy the Idea that shor^ine 
geology affects the rate and amoqnt of erosion that occurs along 
the edges of the ocean qr a lake, Tliey conduct an experiment 
CQinparlng the stability of three geolbglcally different beach 
bluffa as' they are attacked by waves. 

Activity B deals with methods of slowing the rate of 
shoreline erosion. Three types of shoreline protection struc- 
tures and ^heir purposes are discussed. The students examine 
•Illustrations of several structures and label them for tbe type 
of protection device they represent. Two of the devices are 
tested In'a laboratory experlmei>t 'similar to Activity A. • 



None 



^ Each lab team should he supplied with three rectangular 
plastic dishpans or plastic -shoe bpxes; one piece of board 
(2xA or plank) as l^ng as the dlshpan is wide; one piece of 2xA 
half as long as the width of the pan; about 1 liter of sarid and 
1 14^tor of potting soil per team; several pieces of rock 5-10 cm 
long; a 3x5 note card; a rulei: to measurie wave heights; and access 
to a supply of Water- . Each student will need a pencil or pen 
for recording data and answering questions. 

If sand and. soil are to be re-used for several classes have 
on hand a fine mesh screen or collander lined with gauze. When 
water la poured off at the end of class, these screens will 
serve as sediment filters, 



OBJECTIVES 



Jit potting soil is not available, a high grade of 
©rest soil can be substituted. Soil with a high Clay 



NOTE: 
garden or f 

content will not produce the desired comparison* 



When students have completed these activities, they should 
be able to: 



1. List the major natural forces causing erosion on the 
shore's of Lake Erie. 



2. Describe, how the. rate of erosion differs with different" 
materials. 



3. 



Explafn tKe purposes of the three major categories of 
shoreline protection devices. 
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To help cut dowr\ oh the amount of equli>ment needed. 
Activity A coulcf be done in large groups or by a single group*'^' 
of students acting as demonstrators^ 

Procedure 1 of Activity B Is beat done Individually or 
by teams of two to three students. More students may work 
together on Procedure 2 of this activity. 

The film "^ach - A River of Sand". (20 minutes, Encyclopae- 
dia Britannlca Films) can serve as an excellent intrroductiqn or 
conclusion tp this activity. ,It Illustrates how beaches are. 
l^ulit and destroyed by waves, htow longsl^ore transport functions, 
an^ how groins and breakwaters affect the shoreline. 

I A visual aid ui^feful for Activity Bs^is the wall chart, 
"Hfe'Ip Yourself: A discussion of the critical erosion problems 
on the Great Lakes and alternative methods of shore protection." 
This Is a'^^ailable free from the U.S. Dept. of - the Army^ North Central 
DivisiMi, Corps of Engineers ,^ 536 South Clark Street, Chicago, 

Illinol^ 60605. ^ > . 

I. 

« 

WHAT CAUSES THE SHORELINE TO ERODE AWAY? 

Keywords: erodible / resistant , wave he ight . 

The student guide contaifts all Institutions necessary for 
setting up Activity A. Stjress that the water used in Step 5 be 
poured in slQwly ; otherwise Beach bluffs may begin to collapse 
before waves are generated. 

In, recording data, it Is suggested that the number and 
height; of waves be recoi:ded only once. for each shore type, when 
'the bluff dollapses. Under ''Effects on Beach Bluff," the se- 
quence of erosion events may be listed as in the example below: 

/ 



Sand Beach 



Number Height 
of of 



Waves ' ^ ... Effects on Beach Bluff 



10^ 


2 cm , 


I . 


- • r — ^ — : . 

Lower front edge was undercut 






. 2. 


Top front edge stld down 






3. 


Waves cut farther into slope ^ ' 








Bluff collapsed as waves wai^hed over 




■ "f 




- - — ^ ^ . — . . , -x. 



Figure 1. Sample Data 

20 



/ 
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Be sure to provide an appr#f#late^ place to dispose of 
the ipuddled yater, preferably outdoors? away from the school 
buildlnR. \ 

•1. The sandfblyff Is the least stable, iKe small and ' 
fairly uniform grain size producecr a porous surface 
that Is quickly penetrated and disrupted by the 
wateK^ On the board, record wave heights and number 
,of ij^ves from different lab teams. Note that 
higher waves erode the bluff more quickly (fewer 
waves are needed) . 

2, The rock b^ch la thfe most stable. This Is because 
of the resistant nature of the rocks. Students may, 
want to discuss which types of rocks would be more 
resistant to erosion/ An Interesting experiment 
could be designed by^the class irslng small rock 
polishers (tumblers) loaded with different ikinds of 
local rocks. Slat^ In one tumbler, |llnt in another 
and sandstone In a third coijld be processed simul- 
taneously for the same number of days. Comparing 

' the mass of »ocks befyre and after the erosion would 
Indicate which rock types were more resistant. ESCP's 
Investigating the Earth curriculum provides directions 
for, a similar activity (Investigation l.A) that does 

^ not require the use of tumblers. 

3, If erodlble characteristics are considered, students 
should choose the roclcy bluff as a building site. At 
the end of this teacher's guide are transpar^rT^y masters 
and instructions for their use in illustrating the 
types df shorelands and beaches around Lake, E;rie and 
the .present use being mad6 of these areas. Students 
who have completed Activity A should be able to 
identify areas of potential erosion problems using 
these maps. ^ • ' - 

4, See Transparendy Master #1 for approximate locations of 
sandy ^and rocky shorelines. Student maps should be 
accepted if an attempt has been made to labeil shore- 
lii\^ sections. Points of land projecting jfato the lake 
are commonly labeled "ill" by students, aind ^utawaj^ sections 

J, of shore may.be labeled '*0." A discussion of students^ 

responses and the transparency can lead to CDnsideration 
^ of Question 5. ' ' 



Y 
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Figure TG 2 shows how the rocky Vajidsandy bluffs look . 
in croTO-sectlon. Rocky areas are g<Jiier£^^ stqep and angular, 
while sandy bluffs have a gentlfe slope. The cross-^sectlons 
^ shown were talcen atr^^^r^d marked A and B on Figure TG 3. 





A, Rocky bluff profile 

(Eastern end of 
Marblehead) 




lake 



B- Sandy plntf profile 

(We^t of Huron r 
^ Ohio) 



Figure TG 2. Comparison of Lake Erie Coastline Features 



The lA^e^s longshore current , or littoral drift, Is respon- 
sible for creating many of the points of land projecOlvg 
into the lake. The "spiJts/' as they are called, arfe mad^ 
of sediinents carried from other areas. The current direc- 
tion produced by t?he prevail ling winds determine^ wH^lch way 
^a ^ipit curves (Figure 2y) v 




^« points of land thart form amooth curvet out Into 
the lake are generally aandy. Those with ragged or 
angular shapes usually have a rojik tase. The two 
lakeward prpjectlons aurroundlng the mouth of 
Sandusky Bay Illustrate these differences. The. 
Marblehead area to thc} west of the bay Is limestone, 
and Cedar Point to the east is a sandy deposit.. 

♦ 

In predicting future shoreline characteristics it is 
hoped that students will apply what they have learned 
about coastal processes. Answers will vary, and the 
differences between predictions can fuyiish material 
for class discussion of erosion and deposition rates, 
th^ future of lake shore property, an< how the shore 
could be protected. ; a 
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CAN EROSION , BE STOPPED? * , • 

The introduction to .Activity B indicates to students that 
erosion is a persoiral problem to coastal landowners. There ' 
are ways to redirect the natural forces at work on the shore^ , 
line so that the rate of erosion can be slowed. 

Keywords: brea k water , seawall , groin. 

1. Using descriptions of the three major typqs of , 
shoreline protection devices, students should be 

able to label diagrams of thejse devices as shown 
on the following pages. It may be necessary^ to 
review with students the meanings of the terms 
"parallel" and "perpendicular." 

2. Instructions for completion of this procedyre are 
complete within the student activity guide. Stu*- 
dents should find that the seawall type of device 
is more effective than the breakwater design In 
reducing bluff erosion. 

If further investigation about effects of shore protection 
devices is desired, you may w^sh to use a strfiam table. Studies 
of the effect of groans in trapping sediment, filling in lb 
of sediments behind breakwaters, and formation of spits^can 
be made using the guidelines of ..a reference such as Fisher ^ 
Scientific 's Stream Table Laboratory Manual . This can be 
ordered from "Fisher (1979 price $3.85), 5481 Cteek Rd., Cincinnati 
Ohio 45242. 

3. As Figure 5 of the Student Activity Guide indicates, 
' lake processes are not the only oijes involved in 

erosion of shoreline features. Precipitation and 
groundwater corttribute to the erodi^^le nature of 
shore, areas. The torps o3f Engineers' free booklet. 
The role of vegetation In shoreline management , ex- 
plains these effects in detail and provides some 
illustrations that could be» effective transparency 
masters for discussion of th^ toplc^ 

* t 

4. Pros ^nd cons: There are advantages and disadvantages 
to eai^h of the construction alternatives for shore- 

^ . line protection^ Construction costs, maintJ^nance 

problems ,^ and beach changes associated with some devices 
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make them unsuitable or undesirable for use by 
private landowners* Legal responsibilities to 
owi^exii of adjoining land may also be factors in 
-determining which shoreline protection method is 
used. To examine the 'pros and cons of each type 
of sti^ructure, refer to the Corps' of Engineers' « 
free "Help Yourself" wall chart listed in the 
"Suggested Approach" section on page 2. 

• 

Wind waves ^ and currents are natural forces which 
cause erosion belong Lake Erie's coastline. 

Loosely packed materlAl with fairly uniform particle 
size (sand, in this activity) erodes faster. Erosion ^ 
proceeds more^ slowly with resistant or tightly packed 
material. / " 

(a) A wall built up against the shoreline to keep 
^ waves from actually hitting the land. 

(b) A wall sticking out from the shoreline into the 
water to interrupt the longshore current and 
trap sand, 

(c) A wall of rocks or pilings built out in the 
water parallel to the shoreline to break the 
force of waves as they come in to shore. 

Answers will vary. Many students tend to choose a 
breakwater because they think there can be no beach 
Vith a seawall. Refer them to pages 7 and 8 of"^he 
student manual to see that beaches can stflll exist 
v^en either structure is used. 

There are seyeral reasons for not putting shore ||fotec~ 
tion devices all along the shore of Lake Erie: 

(a) Some areas are not erodiBle to any great extent. 

(b) Some are'as are not developed / so erosion is not 
a critical problem. 

(c) Shore protection devices cause a build-up of 
sediments in new places. This could be harmful 

to existing land uae along tife shore (I.e., filling 
in of harbors, redlatribvition of pollutants, 
filling in of wetlands that are valuable as wildlife 
habitat.) 
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Oti the other hand, the Great Lakes Basin Commission cmakes 
the\followlng comments: 

"Lake Erie bastn shore damage {>roblema are complex* Most 
of the shorelands, 290 miles » are ero*dlble and li|^2 miles of 
these are developed. Flooding Is a problem-on 4A miles of 
shorelands. Projections of*^ future shoreland use show all of 
Lake Erie's shorelands committed to urban use by the year 
2000. The percent>fige of developed shoreline and density of 
development suggest that structural shore protection would 
be the most effective method of reducing damages to existing 
development . " 

Future activities on undeveloped shoreXands 8ho\ild be 
controlled to reduce future damages. Shoreland management 
measureke Including setbacks in zoning, acquisition, and relo-- 
cation could reduce future^ damages on Lake Erie." 



For a more complete discussion of wave dynamics and littoral^ 
drift effects, you may wish to read Willard BascOm^^ Waves 
and Beaches. Chapter X of this book, entitled "The Littoral 
Conveyor Belt," and Chapter XI, ^^an Against the Sea," cont^^in 
interesting supplements to the material presented In this 
Investigation. ^^^..^^ X 

fiascom, Willard. Waves and Beaches. Garden City, NY: Doubleday 
and Company, 1964. 

Sanko, Peter. Shoreline Prot etct ion Guide for Pro perty Owners . 
Albany, NY: N^w York Sea Grant Advisory Service. 

Stream Table Laboratory Manual . Fisher Educational Materials, 
.5A81 Creek Rd., Cincinnati, Ohio 45242. 

U.St Army Corps of Engineers, North Central Division. Great^ 
Lakes Basin Framework Study. Append i x 12: jShore Use and Erosion . 
Ann Arbor, Michigan: Great Lakes Basin Commission, 1975. 

^ . '^Help Yourself: A discussion of the critical 

erosion problems on the Great Lakes and alternative methods of 
shore protection." 536 S. Clark St., Chicago, IL 60605. 

. . ^ ■ . . The Role of Vegetation In Shoreline Management . 

Ann Arbor, MichlganT Great Lakes Basin <;ommi«sion, 1.977 . / 
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TRANSPARENCY MASTER #1 
^ „ INSTRUCTIONS FOR USE 

This diagram i« adapted from the Great Lakes Baaiti Commiaion'a 
FraAwwork Study of 1975. The study dealt only with U.S. lands bordering 
the Great Lakes, so information conderning the Canadian side is incomplete. 
Note that most of the lakevard projections of land are erodible spits built in the 
direction in Which the* longshore current flows. 

The size of the map does not permit inclusion of an interesting feature 
of Pelee Island. Though the island itself is rocky, it has a sandy spit' at 

* } 

its southern tip. Changes in the direction of the longshore current around the 
islands in that area cause the spit to curve eastward at some times and westward 
at others. . Sailors on the lake therefore, speak of Pelee as "the island that 
wags its tail." 
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TRANSPARENCY MASTER #2 . 
. INSTRUCTIO(iS FOR USE 



This diagram shciws in/g#neral terms how the lake shore is* being used. 
A transparency made from th>« master may be used as an overlay for Transparency #1 
In ordei: to make the sections of developed and undeveloped shoreline apparent 
<:he transparent iiheet itself (not the master) should be colored with marking 
^ens according to the coloring guide. Green and orange are suggested, but you 
may use any li^ht colors that will let the information from Transparency #1 
show through. ' 

When this overlay is added, it should be Apparent that the shoreline is 
heavily developed in some erodible areas (such' as between terie and Cleveland) . 
When a developed area (orange) overlies erodible bluffs (<•>:.) or plains (-:-r-r) 
there is a potential problem in the form of destruction of coastal property by 
erosion. Erosion of undeveloped areas, while it may have an equa^lly severe 
effect on the land, is generally not considered so great a t>roblem since man-made • 
structures are not threatened. 

As an extension of ^the discussion generated by these transparencies, the 
following are recommended: 

1. Have students inves.tigate what erosion control methods are being used to 
t pro tec/: the problem areas (use aerial photos or topographic maps). 
Investigate What the undeveloped areas are actually being used for, 
and recommend land uses that are productive but do not require shoreline 
protection (•.g. wildlife preseftrves, tree farming). Soufces of this, 
informatioh may be road maps, topographic maps, or the Soil Conservation 
service's land caBability classification for each count/.. 



2 



SHORIIAND USES 

(S Developed 
Undeveloped 




Longshore currents are cau$ed by ^ 

^1* wind. . ' . 

2. river water moving Into the lalce, * ' 

3. rqtatlon of t*ie earth* ' x 

4. tides. . ' 

^ Trees and other plants are often placed on bluffs along a shore^ 
that Is rapidly eroding. This Is done* to 

1, beautify the shoreline. 

2. reduce the wind, 
^3. hold spll in place. 

4. provJWe a source of firewood. 

A breakwater is a device used to reduce erosion along a shore. I 
does this by 

1. slowing down the wind. 

2. chanRlnR the direction of the longshore currents, ' 
*3. blocking the waves. 

4. changing the shape of the bluffs. \ 

A groin protects the shore by ^ 

*1. trapping sand behind It. ^ 

2. blocking the wave6. 

3. stabilizing the bluffs. 

4. changing the diriection of the wind. 

What is the major cause of sand being transported along a shore? 

1. wind blowing along the shore. 

2. rivers that empty Into the lake. 

*3. longshore currents. * ' ^. 

^. slumps occurring In lake bluffs. 

Which of the following would increase shore^ erosion? * 

*1. more waves ^ • 

2. fewer waves • ^ . » 

3. more pollution ^ ' . . 
4» smaller waves , 

5. less pollution 

Which type of shoreline material reslatd erosion best? 

1. sapd 

2. soil • . 

3. clay 

*4, rock ■ • . " 
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. 8. A structure built agalnait? and parallel to the shore- to, protect 

. ~ the' shore' f rom- "feroslon is called a > 

■ ^ \ * 1 . Bea wall . 

^4*r2.^ breakwater* . • 
" - 3> groin > 



A, llttx>ral driiFt . 



jj ^ ,9* The Is I^lin^ds in' western ^take Eri^ are mainly composed of 

i. * 1. roik. 1" . . . " . J 

3. gravel* 
• " 4. soil. ^ ' \ 
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10» T\e' movement ' of sand along the, shorfe is called 

1 ' 

^ 1. stepped revetment. ^ 

2, a beach. 

3. a wave front. 
* 4» littoral drift. 
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